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At a future linear collider, a polarized electron beam will play an important role in in-
terpreting new physics signals. Backgrounds to a new physics reaction can be reduced
by choice of the electron polarization state. The origin of a new physics reaction can be
clarified by measuring its polarization-dependence. This paper examines some options
for polarimetry with an emphasis on physics issues that motivate how precise the polar-
ization determination needs to be. In addition to Compton polarimetry, the possibility
of using Standard Model asymmetries, such as the asymmetry in forward W-pairs, is
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1
1. Introduction
This paper addresses the issue of how accurately one should measure the elec-
tron beam polarization, Pe , at a future linear collider. The collider performance
parameters shown in Table 1 are used. I begin by considering how accurately
Standard Model (SM) asymmetries may be measured, and the requirements these
measurements place on the polarimetry. In addition to Compton polarimetry,1
the measurement of SM physics asymmetries for polarimetry is considered. This
type of polarimetry has previously been proposed when both colliding beams are
polarized.2,3 Here, I additionally consider the possibility to use the asymmetry in
forward W-pairs in e+e− collisions, when only the electron beam is polarized.
The precision of the polarimetry can affect the discovery potential for a new
physics signal. I examine the importance of precise polarimetry for accurately
assessing W-pair backgrounds.
Beam-beam effects in the collision process have a significant impact on polarim-
etry. First, significant depolarization can result, and one needs to determine how
the measured Pe is related to the luminosity-weighted polarization, P
lum
e . At high
luminosities with large beamsstrahlung disruption, it may no longer be possible
to place a Compton polarimeter in the extraction line from the Interaction Region
(IR). This will limit the ability to accurately determine the amount of depolarization
in the collision process.
Table 1. Collider performance parameters for this study.
Parameter e+e− e−e−√
(s) 500 GeV 500 GeV∫
L dt 80 fb−1 25 fb−1
P1 90% 90%
P2 0% 90%
2. Standard Model Asymmetries in e+e−
For an e+e− collider with 500 GeV center-of-mass energy, the dependence of SM
production cross sections on Pe is plotted in Figure 1. This Figure is taken from a
Report for Snowmass 1996 on the Next Linear Collider4 and assumes the positron
beam is unpolarized. Following the study in that Report, some SM asymmetries
are estimated for a detector with an acceptance of |cosθ| < 0.99, for an integrated
luminosity of 80 fb−1. These are summarized in Table 2. The left-right asymmetry,
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where P = 90% is the electron polarization;5 NL (NR) is the number of observed
events with the left-(right-)polarized beam, and N = NL + NR. Equal integrated
luminosities are accumulated with the left- and right-polarized electron beam.
Table 2. Standard Model Production Asymmetries.




W+W− 560K 99.2% 0.0007
qq 250K 45% 0.005
l+l− 120K 10% 0.032
Table 2 indicates that it is necessary to have better than 1% polarimetry to
fully exploit testing SM predictions for these asymmetry measurements. This can
be achieved with a precise Compton polarimeter. It is also interesting to consider
whether the asymmetry in W-pairs could be used as a polarimeter. The Feynman
diagrams contributing to W-pair production are shown in Figure 2. The diagram
in Figure 2b is highly suppressed. In the forward detector regions (cos θ > 0.7), the
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